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A 13-channel far infrared laser interferometer [1] has
been routinely operated for the precise measurements of the
electron density profile in the Large Helical Device. The
optical configuration is of the Michelson interferometer
type with a heterodyne detection system. The light source is
a highly stable twin 118.8-J.lIIl CH30H laser pumped by a
cw C02 laser. The spatial and time resolutions are 90 mm
and 1 /-lS, respectively. The overall accuracy of the system
is about 1/100 of a fringe, corresponding to a minimum
measurable line-averaged density of 5.6 x 1016 m-3 at the
central chord. This interferometer routinely provides
density profile almost every shot except in the case of
high-density plasma produced by ice pellet injection. When
the large sized pellet is injected into the plasma steep
density gradient is fonned in the peripheral region of the
plasma, which sometimes causes the fringe jumps at the
corresponding channels. In order to solve this problem, a
CO2 laser imaging interferometer has been developed [2].
The imaging system is employed by using three slab-like
beams and multi-channel detector arrays to measure fine
structure of the density profile.
Another way to solve this problem is the use of short
wavelength FIR laser oscillation lines less than 100 J..lm. We
have been developing new laser sources suitable for high
density operation of the LHD since the 118.8-J.lIIl FIR laser
interferometer system was established. After investigating
many laser oscillation lines existed in the wavelength
region between 70 /-lm and 40 /-lID, we could find two
powerful oscillation lines, 57.2 and 47.6 /-lID in wavelength,
by using CH30D as active medium [3]. These laser lines
oscillate simultaneously. The achieved output power is
estimated to be 1.4 W for the 57.2 J.lIIl oscillation line and
1.0 W for the 47.6 /-lm. Both oscillation lines have different
polarization. The 57.2-/-lm line is perpendicularly polarized
for the C02 laser, while the 47.6 /-lm line is polarized in
parallel.
Figure 1 shows a schematic drawing of a new two
colour FIR laser interferometer system using simultaneous
oscillation lines of 57.2 and 47.6 J.lIIl. This interferometer
system has some advantages compared with the
conventional laser interferometers as follows: (i) the
proving wavelength is short enough to apply to high
density plasmas over than 1020 m-3, (ii) the highest output
power in the FIR wavelength region, (iii) no need of an
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Fig. 1. Schematic drawing of a new two colour FIR laser
interferometer system.
additional laser interferometer for vibration compensation.
In order to realize the short wavelength FIR laser
interferometer, there are some key components to be
developed as follows: (i) two colour stable laser source, (ii)
optical components such as beam combiners, beam splitters
and vacuum windows, (iii) high quality detectors. In Fig. 1
the laser beams are introduced to the Diplexers to convert
cross polarized beams to co-polarized beams. In mm and
sub-mm wave regions above 100 GHz Martin-Pupplet
polarizing interferometer [4] is widely used to multiplex the
two colors into a single co-aligned, co-polar output beam.
However, the conventional Martin-Puplett interferometer is
not suitable for the application to the shorter wavelength
since extremely high precision is required for the
dimensions of the whole interferometer. One candidate is
that proposed by Dr.Inatani for a space-borne submillimeter
receiver [5]. New type of a diplexer is under designing and
other components necessary to construct the interferometer
system are also under development. The detectors will be
Ge:Ga photoconductors, which can detect both interference
signals of 57.2 and 47.6 J.lIIl simultaneously. They will be
separated electronically through band-pass filters.
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